Stress-induced cardiomyopathy is a relatively rare, unique entity that has only recently been widely appreciated. It characterized by transient left ventricular regional wall motion abnormalities (with a peculiar apical ballooning appearance), chest pain or dyspnea, ST-segment elevation and/or T wave inversion and minor elevations of the cardiac enzyme levels. The patients in the previous series were usually women over 50 years of age and a triggering event was identified in most cases; these included severe emotional distress or an acute medical illness. Although reports of single episodes of stress-induced cardiomyopathy are not infrequent in the recent medical literature, we report here on a case of stress-induced cardiomyopathy in a young women, and this was related with the postpartum period as a stressful condition. (Korean Circulation J 2007;37:388-392) KEY WORDS：Cardiomyopathies；Stress；Postpartum period.
Introduction
Recent reports have described left ventricular dysfunction that resembles acute myocardial infarction, but these cases have displayed normal coronary arteries and a shape resembling a takotsubo(a Japanese pot for fishing for octopus) on the left ventriculography. 1) 2) This transient entity is typically precipitated by acute emotional stress or physical stress. Stress-induced cardiomyopathy is also called "takotsubo cardiomyopathy" or "broken-heart syndrome." 3) However, its origin and the detailed clinical features remain unknown. To the best of our knowledge, the present report may be the first case of a stress-induced cardiomyopathy in a young Korean woman and this illness was related with her postpartum period.
Case
A 29-year-old female with a history of her first normal spontaneous vaginal delivery 10 days previously was hospitalized because of sudden onset chest pain. She had no previous medical problems and no significant family history. One hour before admission, she developed severe chest pain and called the emergency medical service(EMS); she visited a primary clinic and was checked with an electrocardiogram(ECG). It showed normal sinus rhythm and a normal QT interval (Fig.  1A) . She was immediately referred to our hospital due to sustained chest pain, but she collapsed during transportation. When the EMS arrived at the emergency department, she was found to be in ventricular fibrillation (Fig. 1B) ; the patient was then defibrillated by the EMS team (Fig. 1C) . On admission to the hospital, she had a pulse rate of 152 beats/min, a blood pressure of 100/70 mmHg and a respiratory rate of 24 breaths/ min. Her physical examination was essentially normal. A chest X-ray demonstrated no abnormality. The complete blood count was within normal limits, and the electrolytes and thyroid function tests were also within normal limits. The cardiac enzymes were elevated with a troponin-T level of 2.76 ng/mL(normal: 0.00-0.10 ng/mL), and a CK-MB level of 51.38 ng/mL(normal: 0-5 ng/mL). The serum brain natriuretic peptide concentration was elevated to 1,055 pg/mL and the serum norepinephrine was 195.7 pg/mL(normal: 0-600 pg/mL). Post-resuscitation ECG showed sinus tachycardia with mild ST-segment elevation in the II, III and aVF leads and the V1-V6 leads (Fig. 2) . The presentation was clinically consistent with acute coronary disease. A preprocedural transthoracic echocardiogram revealed regional systolic dysfunction of the left ventricular walls with hypokinesis of the mid-apical segments and hyperkinesis of the basal segments with an ejection fraction of 38% (Fig. 3) . She underwent cardiac catheterization, which revealed normal coronary arteries, but spasm of the left anterior descending artery was induced by ergonovineprovoked testing; she was without chest pain or ST segment change on the ECG (Fig. 4) . Left ventriculography showed akinesis of the left ventricular apex and at the mid-portion too (Fig. 5 ). The remainder of the myocardium contracted normally. There was an area of anterior and apical akinesis, systolic ballooning of the apex and hypercontraction of the basal segment in the configuration of a takotsubo. Computed tomography of the brain revealed no abnormalities. She was managed conservatively and her symptoms resolved. A subsequent transthoracic echocardiogram performed 2 weeks later revealed resolution of the wall motion abnormalities (Fig. 3) . The patient was discharged home following symptomatic improvement.
Discussion
Transient left ventricular apical ballooning syndrome is a cardiac syndrome that's characterized by transient LV dysfunction, electrocardiographic changes that can mimic acute myocardial infarction and minimal release of myocardial enzymes in the absence of obstructive coronary artery disease. 4) Although the exact cause of the syndrome remains unknown, many underlying mechanisms have been proposed, including diffuse epicardial arteries spasm, coronary microcirculation dysfunction, cathecolamines-induced myocardial dysfunction and neurologically mediated myocardial stunning. 390·Korean Circulation J 2007;37: [388] [389] [390] [391] [392] stress has been indicated as a common trigger for transient LV apical ballooning syndrome. 5)7) Several investigators have noticed that either emotional or physical stress often precedes left ventricular apical ballooning.
8)9)
The cited examples include emotional stress associated with a sudden accident, death/funeral of a family member, quarreling or severe anxiety. Several cases have been associated with underlying medical disorders such as pheochromocytoma, subarachnoid hemorrhage, exacerbation of bronchial asthma, noncardiac surgery, sepsis and critical illnesses in patients. 10) The most common clinical presentations are chest pain and dyspnea, and these symptoms have been reported in 67.8% and 17.8% of the patients, respectively. 4) Cardiogenic shock(4.2% of the patients) and ventricular fibrillation(1.5%) have also reported. 4) Patients with stress-induced cardiomyopathy have clinical characteristics that are consistent with prior Japanese reports. To summarize those reports, the patients were generally female(81-93%) with an average age between 50 and 70 years.
2)11)12) The clinical features observed in the present patient were consistent with those observed in the previous studies, 1)2)11)13) i.e., ST elevation, minimal myocardial enzymatic release and characteristic left ventricular apical asynergy with the absence of coronary artery stenosis, which are all typical of stress-induced cardiomyopathy. We supposed that the postpartum period was the emotional or physical stress that preceded the symptoms in our case. Abnormal Q waves following ST-segment elevation have often been reported as the typical electrocardiographic changes that occur during the acute phase in patients with stress-induced cardiomyopathy. 1)2)11)13) The value of the serum brain natriuretic peptide concentration (1,055 pg/mL) was very high in our case, suggesting congestive heart failure.
14) The value of the serum norepinephrine(195.7 pg/mL) was within the normal limits. Direct myocardial damage induced by catecholamine has been suggested to be one of the causes of stressinduced cardiomyopathy. 15) but this was unlikely in our case. Some cases of stress-induced cardiomyopathy have been reported to reveal coronary spasm. 1)2)11)13) Coronary spasm provocation testing should have been performed during the coronary angiography in this present case. A potentially more attractive hypothesis, in our judgment, is that transient apical akinesis results from coronary vasospasm. Kurisu et al.
2) prospectively studied 30 patients with takotsubo-like LV dysfunction, and most of whom had no obstructive coronary disease. These patients underwent provocative testing with acetylcholine or ergonovine. Ten percent of the patients had spontaneous coronary vasospasm with catheter engagement and 67% had spasm during the acute period when provoked by acetylcholine or ergonovine. These investigators noted that one patient had no evidence of epicardial coronary artery spasm, but delayed contrast filling was noted in the right coronary artery, implying microvascular dysfunction. Other investigators have implicated microcirculation dysfunction in these patients. 16) Recurrence of this syndrome is rare and this has been infrequently reported. 17) A recurrence rate of 2.7% has been reported in the largest series thus far, and this series consisted of 88 patients. 5) For the cases of recurrence, one may cautiously speculate that perhaps there is a genetic predisposition towards developing such a reversible syndrome. Of note, Japanese investigators have detected CD 36 deficiency in a patient who developed stress-induced cardiomyopathy, suggesting that patients with certain genetic profiles may be more susceptible. 8) In conclusion, the present case shows the serious clinical course of stress-induced cardiomyopathy in which the left ventricular dysfunction of apical and mid-ventricular hypokinesis continued for about 2 weeks. As discussed above, most of these patients have generally been women with a mean age at presentation of approximately 50-70 years. 5) Our patient was young and the prognosis was generally thought to be good, yet it is important to recognize that there may be cases of stressinduced cardiomyopathy in young woman that are especially related with the postpartum period.
